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Country life: agricultural technologies and the emergence of new rural subjectivities 1 
 2 
Abstract 3 
Rural areas have long been spaces of technological experimentation, development and resistance. In 4 
the UK, this is especially true in the post-second world war era of productivist food regimes, 5 
characterised by moves to intensification. The technologies that have developed have variously 6 
aimed to increase yields, automate previously manual tasks, and create new forms of life. This 7 
review focuses on the relationships between agricultural technologies and rural lives. While there 8 
has been considerable media emphasis on the material modification, and creation, of new rural lives 9 
through emerging genetic technologies, the review highlights the role of technologies in co-10 
producing new rural subjectivities. It does this through exploring relationships between agricultural 11 
technologies and gender, changing approaches to understanding and intervening in animal lives, and 12 
how automation shifts responsibility for productive work on farms. In each of these instances, even 13 
ostensibly mundane technologies can significantly affect what it is to be a farmer, farm advisor or 14 
farm animal. However, the review cautions against technological determinism, drawing on recent 15 
work from Science and Technology Studies to show that technologies do not simply reconfigure lives 16 
but are themselves transformed by the actors and activities with which they are connected. The 17 
review ends by suggesting avenues for future research. 18 
 19 
 20 
 21 
 22 
 23 
 24 
 25 
 26 
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Introduction 27 
Changes in agricultural technologies rarely seem far from public debate. Recently, genetic 28 
modifiĐatioŶ agaiŶ hit the headliŶes folloǁiŶg the UK GoǀeƌŶŵeŶt͛s ďaĐkiŶg of aŶ EU ǀote ǁhiĐh 29 
could lead to the planting of weedkiller-resistant maize (Poulter 2014). Around the same time, the 30 
annual UK Livestock Event demonstrated technologies that aimed to automate aspects of livestock 31 
farming – such as milking and feed provision – and which promised increased real-time monitoring 32 
of farm animals. Meanwhile, the iŶteƌŶatioŶal poliĐǇ ageŶda of ͚sustaiŶaďle iŶteŶsifiĐatioŶ͛ 33 
promotes production systems that raise Ǉields, ͚iŶĐƌeas[e] the effiĐieŶĐǇ ǁith ǁhiĐh iŶputs aƌe used 34 
aŶd ƌeduĐ[e] the Ŷegatiǀe eŶǀiƌoŶŵeŶtal iŵpaĐts of food pƌoduĐtioŶ͛ ;Foƌesight ϮϬϭϭ, 35; Royal 35 
Society 2009; USAID 2011). This has prompted debate aƌouŶd the desiƌaďilitǇ of ͚eĐoĐeŶtƌiĐ͛ 36 
(involving smaller-scale, locally-situated agƌiĐultuƌeͿ oƌ ͚teĐhŶoĐeŶtƌiĐ͛ (utilising new biological, 37 
informational, digital, environmental and mechanical technologies to permit more intensive 38 
agriculture) strategies (Robinson 2009, 1759) for food production. These developments, among 39 
others, have been widely discussed in terms of their environmental and economic implications, as 40 
well as their impacts on farm animal health and welfare. However, their social and cultural 41 
implications have been considered less widely.  42 
 43 
In this paper, we explore some of these implications by reviewing recent work on geographies of 44 
agricultural technologies. Rural geography has a long-standing interest in technological change, 45 
particularly through a focus on notions of technological diffusion and the role of technology in 46 
driving and symbolizing modernisation. We concentrate on more recent work, which has explored 47 
how technologies are affective, are co-produced by their users and are co-constitutive of new rural 48 
subjectivities. SubjeĐtiǀitǇ ͚gƌouŶds ouƌ uŶdeƌstaŶdiŶg of ǁho ǁe aƌe͛ ;LoŶghuƌst ϮϬϬϯ, ϮϴϯͿ. While 49 
humanist geographers conceptualise suďjeĐtiǀitǇ as ͚ĐoŶtaiŶed ǁithiŶ the ďodǇ͛, eŶaďliŶg ͚suďjeĐts 50 
to be self-kŶoǁiŶg͛, poststƌuĐtuƌalism has destaďilised ͚ŶotioŶs of a ĐoheƌeŶt suďjeĐt͛ ;ibid), arguing 51 
that ͚suďjeĐtiǀitǇ is Ŷot a giǀeŶ ďut ƌatheƌ a pƌoĐess aŶd a pƌoduĐtioŶ͛ ;PƌoďǇŶ ϮϬϬϯ, ϮϵϰͿ. This has 52 
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stimulated a range of research in rural geography, which has explored how subjectivities are co-53 
constituted  by (for instance) changing rural economies, experiences of homelessness and the 54 
introduction of new technologies. This work also extends beyond humans, according aŶiŵals ͚a 55 
status as suďjeĐts͛, ŵoǀiŶg aǁaǇ fƌoŵ ͚esseŶtialisiŶg the suďjeĐtiǀitǇ of faƌŵed aŶiŵals͛, engaging 56 
ǁith the ͚poteŶtial foƌ theŵ to become͛ (Holloway 2007, 1041).  57 
 58 
This ƌeĐeŶt ǁaǀe of ƌeseaƌĐh oŶ ƌuƌal teĐhŶologies has ďeeŶ heaǀilǇ iŶflueŶĐed ďǇ geogƌaphǇ͛s 59 
material turn (see Anderson and Tolia-Kelly 2004), which has encouraged a focus on material objects 60 
and their role in everyday geographies. While these roles might relate to the meanings objects are 61 
given by the humans (or non-humans) around them, other research explores how they are bound up 62 
in everyday practices, sometimes being seen to ͚aĐt ďaĐk͛ ;Thƌift, ϮϬϬϬͿ aŶd aƌe Ŷot siŵplǇ suƌfaĐes 63 
oŶ ǁhiĐh huŵaŶs pƌojeĐt theiƌ ǀalues aŶd desiƌes. IŶ suĐh a ǁaǇ, osteŶsiďlǇ ͚huŵaŶ͛ geogƌaphies aƌe 64 
never just human – theǇ aƌe ͚ŵoƌe-than-huŵaŶ͛ ;Whatmore 2006), with human and animal bodies, 65 
as well as ͚teĐhŶologies͛ suĐh as ŵaĐhiŶes, ďeiŶg ĐoŶĐeptualised iŶ “ĐieŶĐe aŶd TeĐhŶologǇ “tudies 66 
as ͚hǇďƌids͛ ;Latouƌ ϭϵϵϯͿ oƌ ͚ĐǇďoƌgs͛ ;HaƌaǁaǇ ϭϵϵϭͿ. IŶ otheƌ ǁoƌds, ďǇ ďeiŶg ďouŶd togetheƌ iŶ 67 
co-constitutive relationships, objects do not have clear, bounded, essentialised identities.  68 
 69 
We begin by giving a brief overview of the trajectory of research on geographies of agricultural 70 
technologies. While much of this work has examined the diffusion of innovations at regional, 71 
national and international levels, recent work on technology and rural subjectivities that we explore 72 
in subsequent sections has often focused on the microgeographies of everyday practices. In the first 73 
such section, we discuss research that explores how gendered identities are constructed and 74 
negotiated in relation to agricultural machinery, showing that performances and experiences of 75 
gendered identities are co-constituted by agricultural machinery, but also in relation to the 76 
transition from productivist to postproductivist rural economies. In the second, we examine how 77 
genetic technologies imply new ways of rendering animal life meaningful. The work outlined there 78 
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also implies new geographies of expertise, where animals are known less through proximate 79 
embodied relations, and more as genes, in turn bringing about new spatial animal groupings. The 80 
final main section examines how new technologies of automation shift responsibility for work and 81 
care away from humans and towards animals and machines. Implicit here is the emergence of new 82 
͚ďeastlǇ plaĐes͛ ;Philo aŶd Wilďeƌt ϮϬϬϬͿ, ǁheƌeiŶ aŶiŵals aŶd teĐhŶologies do Ŷot ŶeatlǇ slot iŶto 83 
spaces designed by humans; the technologies are not just mechanical objects but are embedded in, 84 
and co-constitutive of, social relationships, transforming through everyday encounters. We end by 85 
outlining the key implications of this research and suggest potential avenues for future work.  86 
 87 
   88 
Geographies of agricultural technologies 89 
Given the role of mechanical, chemical and biological technologies in the industrialisation of 90 
agriculture and the wholesale restructuring of agricultural production and food systems (e.g. 91 
Goodman et al. 1987; Goodman and Redclift 1991; Levidow 1996; Whatmore 1994), rural 92 
geogƌapheƌs͛ iŶteƌest iŶ agƌiĐultuƌal teĐhŶologiĐal iŶŶoǀatioŶs is not surprising. Such developments 93 
have been studied through various frameworks. Until recently, most research focused on 94 
technological objects, such as farm machines, viewing these as stable and fixed, rather than as 95 
mutable and manipulable.  Associated with the ŶotioŶ of ͚iŶŶoǀatioŶ diffusioŶ͛, this field of research 96 
emerged in rural sociology in the 1940s (see Ruttan 1996; Cochrane 1958, Rogers 1983, 1995; Ruttan 97 
and Hayami 1973; Ward 1993), focusing initially on communication of information about 98 
innovations, and how communication networks facilitated, or restricted, innovation. These 99 
agƌiĐultuƌal iŶŶoǀatioŶ studies took a geogƌaphiĐal tuƌŶ, folloǁiŶg HägeƌstƌaŶd͛s ;ϭϵϱϮ, ϭϵϱϯͿ 100 
seminal work, resulting in more attention being paid to technology transfer͛s spatial diŵeŶsioŶs, 101 
often ƌefeƌƌed to as aŶ ͚epideŵiologiĐal ŵodel͛ ǁheƌeďǇ iŶŶoǀatioŶs ĐaŶ ďe ƌeĐoƌded as spƌeadiŶg 102 
out across space like an infectious disease.  Viewing this strand of work as successful, many argue 103 
that research should continue to explore ways of extending innovations into commercial farming 104 
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(Postlewait et al. 1993). However, such work ignores the diversity of life experiences in rural spaces 105 
(see Philo 1992: 200), regarding farmers who do not adopt as problems, and conceiving ways to 106 
overcome their resistance to new technologies (Rogers 1995, Ruttan 1996).  107 
 108 
In contrast, other authors view farmers as active participants in processes of technological 109 
development and change. Busch (1978) and Winter (1997), for instance, explore ways in which 110 
farmers͛ kŶoǁledge aŶd eǆpeƌieŶĐes affeĐt how particular technologies are used in particular 111 
agricultural contexts, highlighting technology transfer models͛ limitations. In the following three 112 
sections, we explore more recent research in rural geography that has built on these ideas, focusing 113 
less oŶ the ŵoǀeŵeŶt of teĐhŶologiĐal oďjeĐts aŶd the ͚adoptioŶ͛ of iŶŶoǀatioŶs, aŶd ŵoƌe oŶ 114 
situated encounters with technologies conceptualised as emergent and becoming, co-constituted by 115 
theiƌ ͚useƌs͛ ǁho, iŶ turn, are co-constituted by the technologies with which they engage. 116 
  117 
  118 
Technology, gender and the body 119 
Since the 1990s, research has explored the differential experiences of various groups and individuals 120 
in rural areas in relation to age (Leyshon and Bull 2011), sexuality (Smith and Holt 2005), 121 
homelessness (Cloke et al. 2000) and gender (Little 2002a). Our specific focus here is on how 122 
technological developments can affect the constitution, experience and expectation of gender in 123 
rural places.  124 
 125 
Much of this research has focused on images and constructions of masculinity. For instance, , 126 
Brandth and Haugen (2005) examined associations between a changing rural economy, technology 127 
and masculinity in Norwegian forestry magazines. Depictions of masculinity shifted fƌoŵ ͚the stuƌdǇ 128 
ǁoƌkiŶg ŵaŶ͛ in the 1970s, to the ͚ǇouŶg ŵaŶ ǁith effiĐieŶt aŶd poǁeƌful ŵaĐhiŶeƌǇ͛ in the 1980s 129 
and, by 2002, ͚the touƌist host͛ ;BƌaŶdth aŶd HaugeŶ ϮϬϬϱ: ϮϬͿ. While tasks associated with tourist 130 
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hosts ͚like ĐaƌiŶg foƌ aŶd ďeiŶg seŶsitiǀe to otheƌ people͛s Ŷeeds͛ ŵight tƌaditioŶallǇ ďe ĐoŶŶeĐted to 131 
feŵiŶiŶitǇ, teĐhŶologies ƌeŵaiŶ sigŶifiĐaŶt iŶ ͚suppoƌtiŶg the iŵpƌessioŶ of ŵasĐuliŶe ƌuƌal 132 
ĐoŵpeteŶĐe aŶd aĐtiǀitǇ͛ –objects such as skis, fishing rods and pick-up trucks continue to appear in 133 
spite of the shift towards a service economy (Brandth and Haugen, 2005, 19). Notions and 134 
experiences of masculinity, therefore, can take on new forms alongside technological change. In 135 
related work, Brandth (1995, 123) has examined relationships between heavy agricultural 136 
ŵaĐhiŶeƌǇ, suĐh as tƌaĐtoƌs, aŶd ͚a tƌaditioŶal ŵasĐuliŶe ideologǇ͛, ǁheƌe tƌaĐtoƌs aƌe a ͚sigŶ of ŵale 137 
ideŶtitǇ͛. While others (Little 2002b, 2006; Whatmore 1991) have investigated the different roles 138 
played by men and women in rural places, Brandth focuses on the role of the tools used to perform 139 
these roles, arguing that they  ĐaŶ ďe ͚Đoded as eitheƌ ŵasĐuliŶe oƌ feŵiŶiŶe aŶd theǇ help ŵaƌk 140 
individuals as gendeƌed suďjeĐts͛ ;ϭϵϵϱ, 125). IŶ paƌt, BƌaŶdth͛s ǁoƌk foĐuses oŶ ŵaĐhiŶery as 141 
͚sigŶs͛, oďseƌǀiŶg that ͚theƌe aƌe Ŷo ǁoŵeŶ to ďe seeŶ iŶ tƌaĐtoƌ ads, soŵethiŶg ǁhiĐh ƌeiŶfoƌĐes 142 
the status of agƌiĐultuƌal teĐhŶologǇ as a ĐoŵpletelǇ ŵale aƌeŶa͛ ;ϮϬϬϲ, 21). Indeed, Strategaki 143 
(1988, 256) goes so far as to label large agricultural ŵaĐhiŶeƌǇ, suĐh as tƌaĐtoƌs, ͚the ŵaiŶ ĐƌiteƌioŶ͛ 144 
for differentiating between the type of works that should be carried out by women or by men.  145 
 146 
Extending beyond representations, other research has examined machinery͛s ƌole in everyday 147 
performances of gendered identities. Pini (2005, 5), for example, suggests that women who exclude 148 
theŵselǀes fƌoŵ tƌaĐtoƌ ǁoƌk ;iŶ heƌ Đase oŶ AustƌaliaŶ ĐaŶe faƌŵsͿ ͚pƌoteĐt aŶd ƌeiŶfoƌĐe the 149 
masculine subjectivities of their farmer husbands as well as their own feminine suďjeĐtiǀities͛. 150 
Brandth (1994, 128) approaches this issue in a slightly different way, asking howwomen who do use 151 
heavy agricultural machinery ͚create themselves as women, when they are breaking the gendered 152 
division of labor by doing the same work as male farmers.͛ Here, rural lives, identities and 153 
suďjeĐtiǀities aƌe iŶĐƌeasiŶglǇ ďouŶd togetheƌ as ŵale faƌŵeƌs aƌe eǆpeĐted ͚to haǀe ͞ideŶtiĐal͟ 154 
Ƌualities ǁith the ŵaĐhiŶe͛ ;Brandth 1995, 132).  While Brandth emphasises how machinery and its 155 
advertising change notions of what it is to be masculine, Saugeres (2002, ϭϰϯͿ ĐoŶteŶds that ͚ŵale 156 
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farmers use agricultural technology to reproduce and reinforce patriarchal ideologies which 157 
ŵaƌgiŶalise aŶd eǆĐlude ǁoŵeŶ fƌoŵ faƌŵiŶg͛. Technologies, therefore, not only transform 158 
relationships and subjectivities, but also are transformed and manipulated in themselves. In relation 159 
to the foƌŵeƌ, “augeƌes͛s studǇ fouŶd that the iŶĐƌeasiŶg pƌeǀaleŶĐe of tƌaĐtoƌs iŶ faƌŵ ǁoƌk has 160 
marginalised the coŶtƌiďutioŶs of faƌŵeƌs͛ ǁiǀes. While male farmers in her study saw this change as 161 
a direct result of mechanisation, Saugeres contends that it is as ŵuĐh thƌough ŵeŶ͛s ͚appƌopƌiatioŶ͛ 162 
of the work previously carried out by women (2002, 148). Pini (2005, 6-7), building on Brandth 163 
(1994), takes these ideas further, showing how identities are negotiated around the use of 164 
machinery, suggesting five strategies that women adopted for undertaking masculine roles while 165 
retaining their femininity. First, some women tƌied to ͚hide theiƌ iŶǀolǀeŵeŶt͛ to pƌeǀeŶt theiƌ 166 
husďaŶds fƌoŵ ďeiŶg ͚laďelled lazǇ oƌ iŶeffiĐieŶt foƌ ƌelǇiŶg oŶ feŵale laďouƌ͛. “eĐoŶd, theǇ 167 
eŵphasised ͚the iŵpoƌtaŶĐe of theiƌ doŵestiĐ aŶd household ƌole͛ as a ƌeŵiŶdeƌ that, eǀeŶ if 168 
engaged in tractor work, their priority was domestic labour. Third, they distanced themselves from 169 
other male farmers and men on their farms, and from their performances of masculinities. Fourth, 170 
they consciously presented themselves to the wider non-farming public as ͚ladǇ-like in what they 171 
said͛, ƌeiŶfoƌĐiŶg ͚a feŵiŶiŶe ideŶtitǇ͛ that ͚on-faƌŵ phǇsiĐal ǁoƌk͛ had compromised. In the fifth 172 
strategy, women talked about tractor work simply as paƌt of lookiŶg afteƌ oŶe͛s ďusiŶess. In contrast 173 
to BƌaŶdth͛s ;ϭϵϵϱ, ϭϯϮͿ suggestioŶ that ͚the ideal of the stƌoŶg, diƌtǇ, ŵaŶual [ŵale] ŵeĐhaŶiĐ is 174 
giving way to a more business-like ŵasĐuliŶitǇ͛, Pini highlights that the ͚adoptioŶ of a faƌŵ as 175 
ďusiŶess disĐouƌse͛ ĐaŶ ŵake ǁoƌkiŶg ǁith ŵaĐhiŶeƌǇ aĐĐeptaďle as paƌt of a feminine subjectivity  176 
 177 
In this section we have shown how developments in agricultural technologies are active in the re-178 
working of gendered identities. Research here has highlighted ways in which expectations about 179 
gender roles in agricultural work are partly constructed in relation to discourses surrounding 180 
technological developments. Concurrently, this body of research has shown how such expectations 181 
are negotiated in everyday performances of gender, and how the meanings attached to machinery 182 
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shift through these performances. It is partly through such technological engagements that 183 
paƌtiĐulaƌlǇ ͚ƌuƌal͛ foƌŵs of feŵiŶiŶitǇ aŶd ŵasĐuliŶitǇ eŵeƌge (Brandth 1995). 184 
 185 
Genetic technologies, bodily modifications and the re-making of rural lives 186 
While the previous section showed how technological developments are often intrinsically 187 
intertwined with changing gender identities, the next two sections explore areas in which 188 
technologies affect human relationships with animals. Here, we focus on emerging genetic 189 
technologies, which affect not only how animals are understood, valued and acted upon, but also 190 
how farmers understand themselves iŶ ƌelatioŶ to Ŷeǁ ideas aďout ǁhat ĐoŶstitutes a ͚good͛ 191 
breeder.    192 
 193 
Debates around genetic techniques in livestock farming have ofteŶ ďeeŶ ĐoŶfiŶed to ͚speĐialist, 194 
sĐieŶtifiĐ aƌeŶas͛ ;Moƌƌis aŶd HolloǁaǇ ϮϬϭϰ, 150) (in contrast to highly publicised debates around 195 
GM crops). Within these arenas, genetic technologies have been promoted as progressive, with 196 
those who resist their use  ͚represented as problematic obstacles to the modernisation of livestock 197 
ďƌeediŶg͛ ;Moƌƌis aŶd HolloǁaǇ ϮϬϭϰ, 151). In spite of limited public debate around many of these 198 
developments, research has explored the complex ethical, legal and social issues surrounding uses 199 
and effects of particular technologies (see Twine 2007, 2010; Macnaghten 2004). Much of this work 200 
responds to, and reports on, fears of particular publics about changes to animal bodies and their 201 
produce.  202 
 203 
Other research has explored the circulation and application of genetic technologies in livestock 204 
farming, highlighting how they are enmeshed in, or even constituted by, complex relationships 205 
between different types and spaces of knowledge (for example, specialist scientific knowledge on 206 
the oŶe haŶd, aŶd ͚laǇ͛ eǆpeƌieŶtial kŶoǁledge oŶ the other [see Wynne 1996]). In such a vein, 207 
Grasseni (2005), Holloway (2005), Holloway and Morris (2008), Morris and Holloway (2009) and 208 
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Holloway et al. (2009) consider ways in which particular genetic technologies can be used by 209 
livestock breeders within breeding strategies. They explore why some breeders more willingly 210 
engage with these technologies than others, and how breeders who do adopt genetic techniques 211 
combine their use of specialist informatioŶ ǁith theiƌ oǁŶ eǆpeƌieŶtial kŶoǁledge of aŶiŵals͛ ƋualitǇ 212 
and breeding potential. Such work follows Greenhough and Roe͛s Đall (2006, 417) to investigate 213 
͚ŶoŶ-expert, micro-sĐale kŶoǁiŶgs͛ of ďioteĐhŶologǇ – how techniques are negotiated through 214 
everyday practices and emerge differently in different spatial settings, rather than focusing solely on 215 
their lab-based development or their wider reception. 216 
 217 
This research has especially explored discourses and practices around animal bodies͛ ͚ďoostiŶg͛ 218 
through genetic techniques – techniques that are increasingly ubiquitous, being used alongside or 219 
replacing longer-standing approaches in the evaluation of animals. Discourses of good breeding and 220 
pedigree have been prevalent in livestock farming since the eighteenth century (Calvert 2013), often 221 
focusing on breeding animals for particular characteristics (producing larger yields of milk or leaner 222 
meat, for instance). Conventional (non-genetic focused) breeding has placed emphasis on the visual 223 
assessment of animals. As Holloway and Morris (2008, 1714) Ŷote, ͚this is assoĐiated ǁith ďeiŶg iŶ 224 
close proximity to that animal, and with having experience of many similar animals, and hence with 225 
an experiential and sensual knowledge-pƌaĐtiĐe͛. EŵeƌgiŶg geŶetiĐ teĐhŶologies and associated 226 
knowledge-practices offer a potentially very different, less place-based and embodied, way of 227 
imagining, representing and developing life, whether through statistical techniques such as 228 
Estimated Breeding Values (EBVs) – which indicate ͚the probability that an individual will pass on 229 
speĐifiĐ heƌitaďle Ƌualities to theiƌ offspƌiŶg͛ ;HolloǁaǇ et al. 2009, 395) – or genetic marker 230 
technology, ǁheƌe ͚aĐtual geŶetiĐ ŵateƌial [is assoĐiated ǁith] a heƌitaďle ƋualitǇ, suĐh as ŵeat 231 
teŶdeƌŶess͛ (ibid). Both developments have a number of implications in relation to the emergence of 232 
new rural subjectivities.  233 
 234 
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First, they suggest a shift in the constitution and geography of expertise. For Holloway and Morris 235 
(2008, 1717-1718), this involves the increasing entanglement of ͚plaĐes of eǀaluatioŶ,͛ suĐh as 236 
animal bodies, farms and show rings, with circulations of knowledge and practice associated with 237 
͚laboratories, breeding companies, breed societies, texts and so on͛, which aƌe ofteŶ ͚distanced from 238 
speĐifiĐ iŶstaŶĐes aŶd sites of eǀaluatioŶ͛. While their research highlights the continuing importance 239 
of farm-based visual assessments for many farmers (see also Yarwood and Evans 2006), they show 240 
how expertise is increasingly distributed across individuals, institutions and space. As such, the 241 
nature of, and expectations for, farmer-as-evaluator is changing in relation to these technological 242 
developments.  243 
 244 
Second, then, as the nature of expertise shifts with the introduction of these new technologies, so 245 
ŵaŶǇ ďƌeed soĐieties aŶd ĐoŵŵeƌĐial oƌgaŶisatioŶs atteŵpt to ͚ĐoŶstitute the ideŶtities of 246 
ďƌeedeƌs…peƌsuadiŶg theŵ that iŶ oƌdeƌ to ďe ͞pƌogƌessiǀe͟, ͞foƌǁaƌd thiŶkiŶg͟ faƌŵeƌs, theŶ theǇ 247 
Ŷeed to adopt aŶd ǁoƌk ǁith the latest geŶetiĐ teĐhŶiƋues͛ ;p. 1713). Although farmers do not adopt 248 
these technologies unquestioningly, their engagement with them leads them to be subjectified in 249 
new ways, ǁoƌkiŶg ͚oŶ theŵselǀes siŵultaŶeouslǇ ǁith theiƌ ǁoƌk oŶ theiƌ aŶiŵals…iŶsĐƌiďiŶg 250 
discourses and practices of iŵpƌoǀeŵeŶt aŶd geŶetiĐ ͞tƌuth͟ oŶto ďƌeedeƌs aŶd liǀestoĐk aŶiŵals 251 
alike͛ ;HolloǁaǇ aŶd Moƌƌis ϮϬϭϮ, ϲϲͿ. 252 
 253 
Third, therefore, this work has also focused on changing ways of imagining and intervening in animal 254 
life, exploring how genetic techniques affect the ǀeƌǇ ĐoŶstitutioŶ of ͚life͛ iŶ faƌŵed animals. Life, 255 
thƌough ĐoŶǀeŶtioŶal ǀisual appƌoaĐhes to assessiŶg aŶiŵals foƌ ďƌeediŶg, is ͚aŶ eŶtiƌe liǀiŶg ďodǇ, 256 
known from an external appearance which, to the expert at least, tells something about the meaty 257 
inteƌioƌ lǇiŶg uŶdeƌŶeath the skiŶ͛ ;HolloǁaǇ aŶd Moƌƌis ϮϬϬϴ, 1714). In contrast, genetic 258 
technologies allow animals to be understood on the basis of their genetic attributes – ͚life as geŶes͛ 259 
(ibid). This not only represents this life in new ways, but also produces new ways of intervening in it 260 
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and imagining its futures. This new approach to breeding uses genetic data as the basis for decisions 261 
about which animals to mate and how to realise ͚geŶetiĐ poteŶtial͛ ;Holloway and Morris 2008, 262 
1714). Reaching genetic potential depends not on a single animal͛s attƌiďutes, but on the coming 263 
togetheƌ of tǁo aŶiŵals iŶ ŵatiŶg ;oƌ aƌtifiĐial iŶseŵiŶatioŶͿ, aloŶg ǁith ͚suĐĐessiǀe geŶeƌatioŶs as a 264 
gradual process of boosting bodies by making them more productiǀe, disease ƌesistaŶt, etĐ.͛ ;iďidͿ.  265 
 266 
Alongside the subjectification of farmers, therefore, these genetic techniques objectify livestock 267 
animals in new ways. New populations are constituted, ͚assoĐiated ǁith Ŷeǁ pƌoĐesses of geŶetiĐ 268 
relationality aŶd Đoƌpoƌeal ŵaŶageŵeŶt, aŶd ǁith tƌadeŵaƌked tests foƌ speĐifiĐ ŵaƌkeƌs͛, ƌatheƌ 269 
than with reference to national boundaries or lines of pedigree, as might have been the case in 270 
conventional approaches to breeding (Holloway et al. 2009, 401).  271 
 272 
Finally, these new techniques do not simply involve humans acting on animals. Holloway et al. 273 
(2014a, 134) develop Rabinow͛s (1999) concept of biosocial collectivities, which they define as 274 
͚social groups formed around particular geneticised truth discourses; members share, for example, a 275 
ŵediĐal eǆpeƌieŶĐe ǁhiĐh is ĐoŶstituted iŶ teƌŵs of a ĐoŵŵoŶ geŶetiĐ iŶheƌitaŶĐe oƌ aďŶoƌŵalitǇ͛. 276 
Viewed thus, breed societies͛ employment of genetic techniques ĐaŶ aĐt oŶ ďoth aŶiŵals ͚;iŶ teƌŵs 277 
of their corporeal characteristics) aŶd the ďƌeedeƌs ;iŶ teƌŵs of theiƌ judgeŵeŶts aŶd deĐisioŶsͿ͛ iŶ 278 
theiƌ ͚atteŵpts to guide pƌoĐesses of ďƌeediŶg futuƌe geŶeƌatioŶs of liǀestoĐk͛ ;HolloǁaǇ et al. 2009, 279 
403). The ͚soĐial gƌoup͛ iŶ ƋuestioŶ heƌe is Ŷot siŵplǇ huŵaŶ, ǁheƌe those ǁoƌkiŶg iŶ the agriculture 280 
seĐtoƌ iŶteƌǀeŶe iŶ the liǀes of Đoǁs. ‘atheƌ, ͚liǀestoĐk ďƌeediŶg ĐaŶ ďe seeŶ as a pƌoĐess of Đo-281 
producing humans and non-huŵaŶs͛, eŵeƌgiŶg iŶ ƌelatioŶships with particular technologies, sites 282 
and practices (Holloway et al. 2009, 405). 283 
 284 
In this section, we have highlighted ways in which the emergence of new genetic technologies 285 
subjectifies humans in particular ways, while rendering livestock animals meaningful and governable 286 
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through new modes of objectification. In contrast, the next section explores how emerging 287 
automation technologies on dairy farms imply the reworking of subjectivities for both farmers and 288 
cows. 289 
 290 
Technology, automation and responsibilities for work and care 291 
While developments in agricultural technology have long been associated with increased 292 
mechanisation of manual tasks, attention has recently shifted towards a so-Đalled ͚teĐhŶologiĐal 293 
ƌeǀolutioŶ͛ iŶǀolǀiŶg ͚ŵaĐhiŶes iŶĐƌeasiŶglǇ takiŶg oǀeƌ joďs ĐuƌƌeŶtlǇ uŶdeƌtakeŶ ďǇ people͛ ;Dƌiǀeƌ 294 
2013): driverless tractors (Williams 2013), robotic strawberry harvesters (Sigler 2012) and 295 
automated milking systems (AMS). Although many such technologies are not in widespread 296 
commercial use, AMS – often known as robotic milking – are increasingly common in dairy 297 
farming(Pugh 2011). Research reviewed here questions how these robotic technologies might 298 
change farmer-cow relationships, and examines the implications for the reworking of farmer and 299 
cow subjectivities. 300 
 301 
A central difference between conventional milking systems and AMS is the (supposed) lack of need 302 
for farmers to herd up their cows 2-3 times a day and attach milking cups by hand. Cows are 303 
expected to present themselves to a milking robot, enticed by the presence of food, which identifies 304 
a cow by scanning a tag on her neck,determining whether she should be milked on the basis of how 305 
many times she has been milked that day and how much milk she has produced. If she is to be 306 
milked, the robot cleans her teats, attaches milking cups and begins milking. The robot concurrently 307 
collects data about the cow, tracking productivity and indicators of health and welfare, such as milk 308 
conductivity (an indicator of mastitis), weight and food consumption. AMS is often presented as a 309 
necessary feature for progressive dairy farms – a brochure from one manufacturer, for instance, 310 
opeŶs ǁith the headiŶg ͚PƌepaƌiŶg Ǉouƌ ďusiŶess foƌ the futuƌe͛ ;LelǇ ϮϬϭϯ, 1). As such, they might 311 
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be characterised in terms of innovation diffusion and technology transfer, where robots are simply 312 
installed and adopted by farmers.  313 
 314 
While soŵe authoƌs eǆaŵiŶe these deǀelopŵeŶts iŶ teƌŵs of the diffeƌeŶĐes theǇ ŵake to faƌŵeƌs͛ 315 
routines and lifestyles (e.g. Butler et al. 2012), our focus here is on two specific issues: the 316 
promotion (and contestation) of AMS as offeriŶg ͚fƌeedoŵ͛ to Đoǁs; aŶd the associated issue of how 317 
these technologies co-constitute emergent responsibilities of care. AMS are frequently promoted by 318 
ŵaŶufaĐtuƌeƌs as pƌoŵisiŶg gƌeateƌ ͚fƌeedoŵ͛ foƌ Đoǁs, linking this to health and welfare benefits. 319 
As marketing material  (Lely date unknown) stated, ͚Fƌeedoŵ = happiŶess. Moƌe ŵilk, healthieƌ Đoǁs 320 
aŶd a happǇ faƌŵeƌ͛. While Buller and Morris (2003, 217) wrote that geographies of farm animals 321 
͚ǁill alǁaǇs ďe laƌgelǇ ĐoŶstƌuĐted aŶd ĐoŶfiŶed ďǇ theiƌ huŵaŶ-seƌǀiŶg fuŶĐtioŶalitǇ͛, the fƌeedoŵ 322 
rhetoric suggests the emergence of new bovine spatio-temporalities, co-produced by technologies 323 
and less directly by humans, and wherein cows are enabled to express their subjectivities.  324 
 325 
Various theoretical frameworks have been adopted in approaching this issue, each viewing the 326 
subjectification and subjectivities of cows differently, though retaining a common starting point of 327 
questioning AM“͛s emancipatory nature. Stuart et al. (2013) identify four areas of ͚alieŶatioŶ͛ iŶ 328 
conventional dairy farming: from the product, from productive activity, from species being, and from 329 
fellow animals. They argue that, contrary to manufacturers͛ Đlaiŵs, AMS only offer limited 330 
advantages in these areas;aŶǇ ͚ǁoƌk peƌfoƌŵed iŶ a profit-maximising animal agriculture system will 331 
iŶeǀitaďlǇ Đause alieŶatioŶ, eǆhaustioŶ, aŶd suffeƌiŶg͛ ;p. ϮϭϳͿ. While their interviews with AMS 332 
faƌŵeƌs suggested that ͚Đoǁs aƌe Đalŵeƌ aŶd less stƌessed ďǇ huŵaŶ pƌeseŶĐe͛ ;p. ϮϭϲͿ aŶd that ͚the 333 
milking pƌoĐess deŵaŶds less fƌoŵ the Đoǁ aŶd is ŵuĐh less stƌessful͛ ;p. ϮϭϰͿ, these featuƌes do Ŷot 334 
negate the negatives of, for instance, calves being separated from their mothers, coercing cows to 335 
be milked through provision of food and water, or limiting their involvement in the food system to 336 
the production of milk (p. 217).  337 
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 338 
Porcher and Schmitt (2012) similarly view cows as subjugated by the dairy production system, 339 
framing them as ͚workers operating in the shadows, an ultraflexible underproletariat, exploitable 340 
and destructible at will͛ ;p. ϰϮͿ. Conceptualising cows as workers, however, highlights their activity 341 
and agency, opening questions about the opportunities they have to choose how they perform 342 
tasks, and how they relate to each other, to people and to farm technologies. Porcher and Schmitt 343 
(2012, 43) thus argue that cows take ͚decisions and initiatives; they facilitate or complicate the 344 
faƌŵeƌ͛s work͛. Cows should not, therefore, be viewed simply as units of production, or as machinic; 345 
research might usefully question how cows ͚invest their intelligence and their affects in [farm] work͛ 346 
(p. 55). Porcher and Schmitt (2012, 43) explore ǁhetheƌ it ĐaŶ ďe said that Đoǁs ͚Đollaďoƌate͛ iŶ a 347 
faƌŵeƌ͛s ǁoƌk, aŶd ǁhat foƌŵ this ĐollaďoƌatioŶ ŵight take. Through observational work on an AMS 348 
daiƌǇ faƌŵ, theǇ ĐoŶĐluded that daiƌǇ Đoǁs ͚ǁoƌk͛ thƌough: iŶǀestiŶg ͚theiƌ iŶtelligeŶĐe aŶd affeĐts iŶ 349 
the aĐtiǀitǇ of ǁoƌk͛; ĐollaďoƌatioŶ ďetǁeeŶ Đoǁs; the eŵeƌgeŶĐe of a ͚ĐolleĐtiǀe iŶtelligeŶĐe͛ 350 
through work; and in adaptiŶg ͚to the ĐoŶstƌaiŶts of ǁoƌk͛ (p. 56) The cows carry out this work by 351 
developing group and individual understandings of how to engage with each other, and with each 352 
other in relation to the robot (ibid). For these authors, the cows in an AMS not only carry out work 353 
for farmers, but through this also carry out work on themselves (see also Holloway 2007), actively 354 
developing their subjectivities as they find new ways of engaging with each other, with farmers and 355 
with the robot.  356 
 357 
Holloway et al. (2014a, 2014b) extend this perspective, questioning not only how cows are affected 358 
by their participation in AMS, but also how the robotic technologies themselves might be viewed as 359 
͚Đo-ĐoŶstituted͛ ďǇ the Đoǁs. Understanding these ͚teĐhŶologies͛ as ŵoƌe thaŶ just machines, they 360 
see users as contributing to the emergence of the technology rather than being regarded as passive 361 
recipients of an already-finished piece of equipment (see Oudshoorn and Pinch 2003). As such, they 362 
are interested not only in the everyday negotiation of agricultural technologies, but also in its 363 
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continual transformation and re-making through associated knowledge practices. This moves the 364 
focus beyond the technological object itself to instead examine how it is bound up in social 365 
relationships. This is partly a question of how cows are subjectified in the design and installation of 366 
robots – how farmers and manufacturers, for instance, design the robots and barn spaces around 367 
particular expectations of what the cows can or should do. Following Law and Mol (2008Ϳ, a ͚Đoǁ͛ 368 
ĐaŶ ďe seeŶ as suďjeĐt to a seƌies of oǀeƌlappiŶg ͚eŶaĐtŵeŶts͛, ǁheƌeďǇ it is Ŷot only a physical body 369 
but also a computer model, a factor of economics, a member of a wider group of ͚Đattle͛ aŶd a liǀiŶg 370 
being with which farm workers may develop close relationships.  371 
 372 
Holloway et al. (2014a, ϭϯϰͿ, hoǁeǀeƌ, shoǁ that Đoǁs aƌe eŶaĐted oŶ aŶ eǀeƌǇdaǇ ďasis ͚ǁithiŶ the 373 
fƌaŵiŶg of a paƌtiĐulaƌ teĐhŶologǇ aŶd its ͞deŵaŶds͛͟. Foƌ iŶstaŶĐe, Đoǁs͛ relative quietness in 374 
robotic (as opposed to conventional) milking barns led some farmers to describe their cows as 375 
͚happǇ͛. In contrast, cows that did not present themselves to be milked as frequently as a farmer 376 
desired ǁeƌe ƌefeƌƌed to as ͚lazǇ͛. Heƌe, Đoǁs aƌe Ŷot siŵplǇ Đoǁs, ďut individuals expressing their 377 
subjectivities in a range of ways, in relation to each other, the farm workers and technologies. This 378 
does not simply refer to labels applied to cows by farmers, but further encapsulates the different 379 
ways in which cows use the milking technologies. As such, Bear et al. (forthcoming) highlight some 380 
ways in which cows re-make barn spaces and robotic technologies – entering the machine in search 381 
of discarded food, for instance, in the process disturbing the careful measurements provided by the 382 
robot. The robots, in other words, are not simply a complete technology diffused from a 383 
manufacturing centre, but constantly transform through everyday relationships with farmers and 384 
Đoǁs. IŶ tuƌŶ, Đoǁs͛ iŶteƌaĐtioŶs ǁith the ƌoďot iŶ paƌt ƌesult from their position in a herd, with 385 
more dominant cows for example gaining more regular access to the robots during the day, and less 386 
dominant cows entering more frequently at night. Nonetheless, rather than viewing such 387 
expressions of subjectivity as ĐoŶfiƌŵiŶg the ͚fƌeedoŵ͛ ƌhetoƌiĐ of ŵaŶufaĐtuƌeƌs, Holloway et al. 388 
(2014a, 138) show that Đoǁs͛ aďilitǇ to ŵake ĐhoiĐes ͚is ĐouŶteƌed ďǇ the ƌe-capturing of bodies, 389 
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peƌfoƌŵaŶĐe aŶd suďjeĐtiǀitǇ͛. It Đould ďe said, then, that ͚fƌeedoŵ͛ Đoŵes ǁith the Đost of 390 
͚ƌespoŶsiďilitǇ͛, aŶd ͚ǁheŶ Đoǁs aƌe ŵade ƌespoŶsiďle foƌ atteŶdiŶg the ƌoďot foƌ ŵilkiŶg, those ǁho 391 
do Ŷot faĐe saŶĐtioŶs͛ ;HolloǁaǇ et al., 2014b, 192). AMS, therefore, requires cows to care for 392 
theŵselǀes, ďut ͚AM“ ĐolleĐt, aŶalǇse, aŶd ƌepƌeseŶt ŵoƌe data oŶ Đoǁs͛ ďehaǀiouƌs aŶd 393 
pƌoduĐtiǀitǇ thaŶ is ŶoƌŵallǇ aǀailaďle͛, alloǁiŶg faƌŵeƌs to iŶteƌǀeŶe iŶ Ŷeǁ ǁaǇs iŶ the liǀes of 394 
individual cows (Holloway et al. 2014b, 196).  395 
 396 
 397 
Conclusions 398 
In this paper, we have outlined three specific areas in which technologies impact on, and become 399 
intertwined with, rural lives, identities and subjectivities. Through this, we have sought to encourage 400 
critical scrutiny both on technologies͛ ƌoles in agriculture, and on the very constitution of these 401 
͚teĐhŶologies͛. In this conclusion, we summarise key themes from this work and consider wider 402 
implications for future research on the geographies of agricultural technologies. 403 
 404 
First, the review has highlighted that machines are never just machines. They are imbued with a 405 
variety of meanings, whether via their marketing, through discussions around them, or through their 406 
everyday use. As such, agricultural machinery is embroiled in social relationships that vary across 407 
time and space. Significantly, though, technology does not simply hold meaning; as we have 408 
demonstrated, technology is also performed. Second, therefore, we have highlighted how 409 
agricultural lives and technologies could be conceptualised as co-constitutive of one another. Co-410 
constitution takes a variety of forms involving, for instance, farmers re-working their identities in 411 
relation to the roles machines are given on their farms, the bodies of animals being represented in 412 
new ways as genetic technologies develop, concurrently changing relationships between breeding 413 
societies and farmers, or through the shifting responsibilities for productive work on dairy farms. By 414 
focusing on how teĐhŶologies aƌe eŵploǇed, Ŷegotiated aŶd peƌfoƌŵed ͚oŶ the gƌouŶd͛, ǁe haǀe 415 
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shown them to be combinations of technological artefacts and the knowledges and skills associated 416 
with them. Third, our interest in the co-constitution of rural technologies and lives has not been 417 
limited to human life. The research on genetics and automation in particular shows how humans, 418 
animals and technologies become inseparably intertwined (see also Holloway, Bear, Morris and 419 
Wilkinson 2014). The implications of this research extends beyond (ostensibly) easily quantifiable 420 
ŵeasuƌes of ͚aŶiŵal ǁelfaƌe͛ and instead leads to complex questions around how relationships 421 
between individuals and groups of humans and animals emerge and might develop in relation to 422 
technologies in different times and places. Overall, therefore, we have outlined how rural 423 
geogƌapheƌs͛ foĐus has eǆteŶded ďeǇoŶd the diffusioŶ of teĐhŶological objects designed to perform 424 
specific tasks towards studying how technologies work on, and are re-worked by, humans and 425 
animals, resulting in changing power relationships in the everyday performance of agriculture. 426 
 427 
With policies on future food security increasingly focusing on technocentric approaches to 428 
production in, these topics have considerable currency, and the need to study their implications is all 429 
the more pressing. Nonetheless, much of the research on geographies of agricultural technologies 430 
continues to focus on innovation diffusion, and on attitudes to changing technologies, rather than 431 
on how these technologies play out on the ground, and how they co-constitute a range of rural lives 432 
and spaces. Although the topics covered here are significant in themselves, we argue that further 433 
research is needed to encompass a greater range of agricultural technologies. For instance, the 434 
limited existing work on relationships between gender and agricultural technologies has tended to 435 
focus on machinery such as tractors, but there is little beyond this (though see Bryant and Pini 436 
[2006] on the role of gender in the constitution of agricultural biotechnology). How, then, are 437 
gendered identities re-worked through changing approaches to the monitoring and assessment of 438 
animal bodies that are implied by genetic techniques, and how might automation affect gender roles 439 
in everyday agricultural life? Second, while research on genetic technologies shows how they are not 440 
simply means of assessing animal bodies, actively re-working those bodies and the farmers who 441 
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engage with them, future work might further explore how the animals themselves co-constitute the 442 
genetic techniques (see also Morris and Holloway 2014, 159). Third, then, we call for further 443 
methodological experimentation in research on agricultural technologies, attending more centrally 444 
to their everyday performance. In this, we follow recent work that has argued for a new set of 445 
͚ŵoƌe-than-huŵaŶ͛ ŵethodologies (e.g. Lorimer 2010; Buller 2014), decentering humans in the 446 
study of heterogeneously populated places. While much of this work focuses on moments or periods 447 
of interaction between humans, animals and/or technologies, new technologies of automation act 448 
to remove human presence from farms, leading to new spatio-temporalities of agricultural life (see 449 
Bear et al. forthcoming). Future work would usefully explore the ways in which lives, machines and 450 
techniques continue to be re-worked away from direct human presence. The importance of these 451 
issues extends considerably beyond agriculture and any neatly-ďouŶded ͚ƌuƌalitǇ͛. NoŶetheless, ƌuƌal 452 
geographers are well-placed to address them, continuing to develop their historical interests in 453 
changing agricultural technologies, contributing to their conceptualisation and studying their 454 
emergent role in the co-constitution of rural life. 455 
 456 
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